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Abstract

Key words

Background and Aims: Long non-coding RNA nuclear-enriched transcript 1 (IncRNA NEATI) is
dysregulated in a variety of solid tumors and closely related to poor prognosis, but its relationship with
the prognosis of patients with digestive system malignancies is still not clear. Therefore, this study was
conducted to investigate the effect of IncRNA NEATI on the prognosis of patients with malignant
tumors of the digestive system and its relationship with clinicopathologic features by systematic review
and Meta-analysis.

Methods: The published cohort studies on the relationship between IncRNA NEAT1 expression and the
prognosis or clinicopathologic characteristics of patients with digestive system malignancies were
collected by searching the PubMed, Web of Science, Cochrane Library, China Knowledge Infrastructure
and Wanfang databases. The search period was from the inception of the databases to 18th October 2021.
Literature screening was performed by two investigators according to the inclusion and exclusion
criteria, and the relevant data were extracted. Stata 12.0 software was used for statistical analysis.
Results: A total of 20 studies involving 2 031 patients with malignant tumors of the digestive system
were finally included. The NOS scores of the included studies ranged from 6 to 9, of which 16 studies
reported overall survival (OS), 5 studies reported disease-free survival (DFS), and 19 studies reported
clinicopathologic features. Meta-analysis revealed that the OS (HR=1.66, 95% CI=1.41-1.97, P<0.001)
and DFS (HR=2.0, 95% CI=1.51-2.65, P<0.001) of patients with digestive system malignancies and
with higher NEAT1 expression were lower than those of patients with lower or no NEAT1 expression.
The results of subgroup analysis according to survival analysis methods, NEAT1 expression cut-off
values, number of samples, and follow-up time showed that the OS of patients with high NEAT1
expression were all significantly decreased (all P<0.05). In addition, the results of clinicopathologic
characteristics analysis revealed that patients with higher levels of NEAT1 had a high risk of large tumor
diameter (OR=2.20, 95% CI=1.73-2.79, P<0.001), advanced clinical stage (OR=3.10, 95% CI=1.95-
4.92, P<0.001), lymph node metastasis (OR=1.94, 95% CI=1.30-2.90, P=0.001) and distant metastasis
(OR=2.58, 95% CI=1.88-3.54, P<0.001), but it was irrelevant to the age, sex, tumor differentiation and
vascular invasion of patients (all P>0.05).

Conclusion: The high expression of IncRNA RNA NEAT]1 is an adverse prognostic factor for malignant
tumors of the digestive system, and is also closely associated with unfavorable clinicopathologic
features, which may be used as an important reference index for monitoring the condition and prognosis
of malignant tumors of the digestive system.

Digestive System Neoplasms; RNA, Long Noncoding; Prognosis; Meta-Analysis
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Figure 1 Literature screening process
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Table 1 The general characteristics of included studies

. PEARR mERIR _ Ffii)i NOS
( iR b H S5JRAERR 4 HR(95% CI .

TEHGER)  ER Mg frg W HIYE Y SE () oA ) 1)

Chen, Z2015 v &®E AL 96 5625% LPEIRH OS . IGAMHAFE  ZHE/MHr 1.92(1.40~6.49) 80 9
S0 B AS/1E H 0S . DFS . IIfi R Jg & 1.70(1.18~2.45

Li, 55112015 T SEMRE AP 239 46.03% W?EMKE e i ZWFE T ( " e 8
kA2 FEME 1.80(1.27~2.55)

Fu, 22016 RE OB 441 140 50.00%  HAE OS. I RRHAEE  ZHEMT 1.61(1.03~2.53) 96 9

Huang, %2017 " E Bl 440 86  72.09% KK OS ARG EAFAE BRI R AT 1.34(1.03~1.74) 60 8
0S . DFS . Iifi s Bl 1.45(1.18~4.61

Peng, %2017 O Z5EHpEE AL 56 5536% AL . st BRI ( : 60 7
FHIE 1.86(1.24~10.16)

Wang, 522017 [E JFA0MORE 4140 62 51.61% KiEK I R AR Ad K At S K#EK 6

Luo, %2019 rRE AR HZ 43 51.16% PhifE OS.IGAREFRIE  ZHE /M 2.68(1.09~6.61) 36 7
0S . DFS. IIfi i 2 0.31(0.03~3.03

Zhang, %0018 S5 4181 71 5070% AN W g ' " o
FEIE 4.46(0.99~21.89)
0S.DFS . lIf g5 1.91(1.07~3.3

Luo, %%12019 hE 4 EE A4 100 50.009%  HiE fipR L PACEn o1 %) 30 9

Yu, 4172019 thE S5EE 4140 392
P, 45019 PE AFANMLE 4140 78
JeAE EPT2019  PE B 4140 125 68.80%  HifH
Feng, %2020 [ Jlm 4180 60 50.00% A
Guo, %2020™  hE Z5EWEE 4140 70 5429%  P{ifd
Wang, %2020 1 [H 258 MW 135 50.37%  PAME

15.31%
52.56% P {H

oA, &R 2020 E BB AL 78 50.00%  iE

ROC £k

FHIE 2.05(1.11~3.78)

OS . IEASRHEAEE  ZHFEMT 1.21(0.97~1.50) 166.67 8
OS I RIREAFAE  Z KT 2.66(1.73~5.00) 60 9
OS I A HIASAE  Z RSP 2.19(1.78~2.69) 40 8
OS I RAFEAFAE AR 2.38(1.42~3.98) 80 9
OS I A HIASAE PR AP 1.24(1.07~1.41) 60 9
OS I RIIAFAE  Z KT 2.73(1.20~5.86) 60 9
0S . DFS . Iifi RS 5.06(1.65~15.55)

EY, 100 9
FFIE ST 5.22(1.40~19.65)
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Table 1 The general characteristics of included studies (continued)
Jiig ARG mRik R NOS
a1 E e =17 HR(95% CI
fER (AR ER Fom (%S ) M HBUE E) kL HAES T ( ) U1 i
Jiang, 572020 i B 418l 41 58.54% ER93 I A AR ER93 ERY Kk 6
Ma, %2020 hE B 41 62 80.65% MRFEAAERFEAS2 I ARERAE RS ES % Kk 7
Zhang, 452021  hE B 4180 33 5455% SRR 08 MR 1.21(1.06~1.38) 60 7
Xu, 45602021 hE B A4 64 79.69% KA K i R BAFAIE RAEK ES/ % Ak 6

2.3 Meta 73 #55R

231 LA % T MG P NEATI Ak 5 G
% A 16 TP GEI 20 M ] 4y 47 NEATI %

B OSHIRFR . S BE T § 78 4% WF 5 18] 4716 =
e FH B B 20
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HEAT AT . Meta M1 45 42 R (K1 2A),

AR

TETE AL 2 G0 P Js b NEATI & K35 B # 09 OS Ik T
NEATI 8% A~ % ik 82 % (HR=1.66, 95% Cl=1.41~

197), R HEAZEIT#E X

( P<0.001) .

5 Tt At

el G TNEATE G 1 3 3 5 DFS 19 %

HEE R L (& 2B), NEAT1 &£k 5H 1k &S0
A B B DFS P& (HR=2.0, 95% CI=1.51~2.65, P<
0.001) . 2 W41 43 A R IR AR S 5 vk, A7
TE /Y 57 00 PR R 5 AT BB 2 BE U IR REAS i L U
BRI kSR . WA 5 B 45 5k B
(%2), AEMEF ST ITE (RREHEZHER
S AT ) S NEATT i I 3R a8 #UBCfE (b A7 (8 30 5
fl) . FEA G 2 (FEZR G >60 i 55 A A< i <60
i) TR T R ] K (BE 7 B TR =60 A~ T 5% B
i BF 0] <60 A~ H ) #4753 285 9 43 B 19 45 R 2

., SR TR A ST R S R AR (P 7N, NEATI #3355 0S B K47 & (P<0.05) .
0%, P=0.488) , Wik # [ 5 &% W B B 3E A7 43 B o
Weight
Study D HR(95% C) (%)
Chen, 21912015 b—  1.92(1.40,649) 346
Feng, 2282020 - 2.38(1.42,3.98) 5.73
Fu, Z212016 - 1.61(1.03,2.53)  6.58
SRHE, 251202019 S—  2.66(1.73,5.00)  5.54
Guo, %2020 + 1.24 (1.07,1.41)  11.48
Huang, 252017 + 1.34(1.03,1.74)  9.55
Li, 211912015 + 1.70 (1.18,2.45)  7.83
Luo, 22019 H+—  2.68(1.09,6.61) 271
Luo, %1019 —— 1.91(1.07,3.39)  5.04
Peng, 2222017 +—  145(1.18,4.61) 408 Weight
Wang, 25992020 —  273(120,586) 3.29 Study ID HR (95% CI) (%)
JEAE, 5212019 - 2.19(1.78,2.69) 1047 Li, Z1912015 - 1.80(1.27,2.55)  64.29
Yu, 572019 i+ 1.21(0.97, 1.50)  10.29 Luo, 222019 — 2.05(1.11,3.78)  20.92
Zhang, 2182018 —— 0.31(0.03,3.03)  0.51 Peng, 2220017 ~—— 1.86(1.24,10.16)  7.06
sk, 2512020 —+—5.06 (1.65,15.55)  1.90 Zhang, Z1132018 4.46(0.99,21.89) 325
Zhang, 25542021 ol 1.21 (1.06, 1.38)  11.56 el 25512020 ————5.22(1.40,19.65)  4.48
Overall (I-squared=71.0%, P=0.000 @ 1.66 (1.41, 1.97) 100.00 Overall (I-squared=0.0%, P=0.488) 2.00 (1.51,2.65) 100.00
NOTE: Weights are from random effe(%ts analysis
T T
0.03 1 333 A 0.0457 1 21.9 B

E2 NEAT1RZKFESEYRGEEEMESREETEXZNHKRE

A: OS; B: DFS

Figure 2 Forest plots of the association between NEAT1 expression and prognosis of patients with digestive system neoplasms

A: OS; B: DFS
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Table 2 The results of subgroup analysis

4 BOCEREOT)  BEBIK HROS%CD) P —— I -
HEAE ST

EAES NN 1106-1921, 2427, 30-31] 1726 1.92(1.51~2.44) <0.001 RifiAL 61.4 0.004

PR R 5120.22.28-29, 341 305 1.26(1.16~1.38) <0.001 E 39.7 0.157
FEAR 5 (n)

>60 [3lie2tizassll 1899 1.74(1.43~2.12) <0.001 FitiAIL 71.7 <0.000 1

<60 3(22,2434] 132 1.24(1.09~1.41) 0.001 Eips 36.4 0.208
R ] (H)

=60 14116722,25726.26-31, 34] 1836 1.53(1.32~1.78) <0.001 RifiAIL 56.9 0.004

<60 2124.27) 168 2.12(1.81~2.71) <0.001 [ 0.0 0.669
HORE

CREDAL:R 10[21,24-31,34 1233 1.44(1.33~1.56) <0.001 BEHL 80.5 <0.000 1

HoAth 610720221 798 1.34(1.16~1.56) <0.001 il 0.0 0.427

2.3.2 ARG T MM TG T NEAT1 £ ik 5 06 Rk
ARG K Z 19 K SCHERV IR AL T A 850 I R
HARE B, IF T o, it R s .
NEATI 3R ik K P 54E0 . PR Mg o 10 78 B K
kA2 JE e (¥ P>0.05) ;5 NEAT1 & £ ik 5k
S5 B R AL # L IR AR B R 43 I B B A

iR & WK b9 B 42 (OR=2.20, 95% CI=1.73~
2.79, P<0.001) . B 2 B I R 2+ 8 (OR=3.10,
95% CI=1.95~4.92, P<0.001) . ik B 454 %2 (OR=
1.94, 95% CI=1.30~2.90, P=0.001) K it kb % #%
(OR=2.58, 95% CI=1.88~3.54, P<0.001) &Y 7] fE 7
R (%3).

* (¥ P<0.05), LA IF ORI A, NEATI &3k

R3 HURGEMEMENEAT RIEKFSIGRFBEFIERNX R

Table 3 The relationship between the expression level of NEAT1 and clinicopathologic features in digestive system neoplasms

i WACBCGEC)  BEG OR(9S%CD P g ———
RIS (AR RATR) Jolie=3.31 1998 0.94(0.77~1.13) 0.491 G 0.0 0.580
PER (B /4) 18116-26.28-33. 331 1873 1.00(0.82~1.22) 0.967 il 0.0 0.695
AR S (I =+ 12016 1871921, 2324.27-31. 331 1191 1.25(0.85~1.84) 0.262 FifiAIL 54.3 0.013
JiEE B4R (RN Tt =20 22 0 50, 61 1276 2.20(1.73~2.79) <0.001 EilE 23.7 0.197
I R A (LI IV/1+10) 16H6m21 23725.277331 1812 3.10(1.95~4.92) <0.001 [SER]N 74.3 <0.001
IkERILH ) 418,23, 28,31] 271 2.3(0.49~11.21) 0.285 BiAIL 87.2 <0.001
W55 R (5/00) 1610722 24725, 2733 1794 1.94(1.30~2.90) 0.001 BitiAL 68.9 <0.001
AR (F1JG) (S BB 2, P 1L, 1107 2.58(1.88~3.54) <0.001 5 0.0 0.455

2.4 HRESTRARREEGITMG

il 1 Stata AT X 25 Ry 18 b OS 45 R AT U E
oM, RN, B BRI A S
TN T, RN AR A R AR E T R
4 (EI3A) . Begg i} BT T Ak 48 A SCHIR i) 2 3=
i far, 25 RPERAFAE Ry (1513B) . Fedilal i
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